south lake shore Drive, chicago, illinois 60605-2496, Usa sUMMary a revision of the genus Phyllagathis Blume is presented under a wider generic concept than used by earlier authors. this section of the revision will focus exclusively on the species in Borneo and Natuna island. eighteen species are endemic to Borneo, and only P. steenisii is endemic to Natuna island, a small indonesian island off the northern coast of sarawak. one new species is described and several new combinations are established with the inclusion of pentamerous genera into Phyllagathis.
Herbs, subacaulescent or mostly caulescent, often prostrate and rooting, rarely stoloniferous or with tubers, variously branched to unbranched, or rarely erect single-stemmed, with a basic vestiture of minute brown glands (rarely stellate) of various density on some or all vegetative parts. Stems terete to subquadrangular, or rarely slightly flat, sulcate or ribbed, often prostrate and rooting, usually with an additional indumentum of rarely branched or gland-tipped hairs or bristles, internodes 0.3-6.5 cm long or in stolons to 25 cm long. Leaves opposite or alternate at least at the base, isomorphic, equal to subequal, rarely unequal or one leaf aborted in a pair, glabrous or with sparse long hairs, (3-)5-11(-15)-nerved, or slightly to prominently 5 -7-plinerved, with 1 or 2 pairs of faint nerves in addition, at least basally, broadly ovate to elliptic, or sometimes more or less orbicular, or rarely obovate or (sub)pandurate, rarely coriaceous or bullate, base cordate to very broadly cordate or rounded, rarely narrowly rounded or cuneate or acute, apex acuminate to shortly broadly acuminate, rarely very broadly acute to rounded, margin entire, or rarely subdenticulate or subdentate to irregularly double dentate. Petioles present or leaves rarely subsessile, usually with an additional indumentum as on stem. Inflorescences a terminal or rarely axillary, variously contracted thyrse, with flowers arranged in opposite or slightly displaced clusters, often with lateral scorpioid branches, or a simple or rarely compound umbel, or rarely a dense head-like aggregate of scorpioid branches, or a dichasium, or rarely reduced to a solitary flower or in pair, peduncles sometimes with an additional indumentum of bristles, bracts subulate or bristle-like, or very broadly ovate or cordate, with minute brown glands and rarely some hairs in addition. Flowers actinomorphic, 4-or 5-merous, usually diplostemonous, rarely haplostemonous (only in south china and thailand species), pedicel often with a sparse indumentum usually as petiole or hypanthium. Hypanthium cup-shaped, campanulate or slightly urceolate, usually subquadrangular or quadrangular, very rarely ribbed or winged, usually with minute brown glands, rarely uniseriate or stellate or sometimes gland-tipped hairs or bristles, or rarely with fleshy emergences. Sepals broad and short, usually triangular and keeled, often connate, with a sparse indumentum as on the hypanthium, either persistent or disappearing in the mature fruit. Petals oblong, ovate, elliptic, or obovate, or sometimes irregularly or broadly so, glabrous or ending with a gland of the hypanthial kind, white, pink, or purple. Stamens 4 (only in south china and thailand), 8 or 10, isomorphic and equal, less often dimorphic and unequal, filaments glabrous or sometimes with sparse minute gland-tipped hairs on basal half, anthers narrowly ovate in lateral view and tapering, or rarely oblong and obtuse, often slightly curved to ventral side, usually yellow, pore one, usually more or less ventrally inclined, about as wide as apex, less often minute, pollen sacs often free basally and extended below insertion of filament, connective distinct, dorsally with a tubercle or a long spur, or rarely a flat ridge (only in Thailand), occasionally inappendiculate, ventrally inappendiculate, or with filaments, ligulate appendages or auricles. Ovary 4-or 5-locular, usually about half as long as hypanthium, and adnate to it for one half or to its entire length, anther pockets shallow (to half-way), or deep (to the base), crown lobes usually large and surrounding base of style, rarely absent, lobes partly to fully connate, placenta axile, protruding into locules on stalks, peltate. Style glabrous, stigma as wide as or narrower than apex. Fruit a capsule usually cup-shaped, quadrangular or pentangular, rarely urceolate, and 8-10-ribbed, or ribs absent, composed of usually swollen persistent basal part of hypanthium and capsule, persistent crown lobes usually much enlarged, wedge-like, often surrounding an obpyramidal or an obconical space, placental column with or without a beak, 4-or 5-horned or horns absent, placentae stalked, disintegrating after seed dehiscence or rarely not. Seeds obovate or less often oblong or cuneate, rarely ellipsoid, never cochleate, sometimes angular, testa usually slightly to distinctly tuberculate, beak short blunt, strophiole usually dark brown. Branched herbs, 20-40 cm high. Stems cylindric to subquadrangular, up to 14 cm long, with dense minute brown glands and sometimes also clothed with glandular hairs and dense patent up to 7.5 mm long bristles or hairs, especially at nodes. Leaves alternate, at least at the base, ovate to elliptic, 10-25 by 5-18.5 cm, 5-7-nerved, upper surface with sparse minute brown glands and/or glandular hairs, occasionally glabrous, lower surface clothed with minute brown glands and/or glandular hairs mainly on nerves, sometimes also with patent bristles, base broadly cordate, less often narrowly cordate, apex slightly obtuse to acuminate, margin entire to bluntly dentate, glabrous or often ciliate. Petioles 2.5-18 cm long, with minute brown glands, sometimes densely clothed with hairs and 3-6 mm long thin retrorse bristles. Inflorescences a terminal and axillary, spike-like thyrse, 10-30 cm long, rachis with opposite or subopposite 
Note -this new species can be distinguished among others by the alternate and cordate leaves with wider margins. The inflorescence is a spike-like thyrse often with lateral scorpioid branches in addition to clusters of flowers. The epithet was chosen by carlo Hansen (ined.) who referred to the occasionally coloured peduncles. other thyrsoid species are P. longifolia, P. pulcherrima, P. longispicata and P. gigantifolia. Phyllagathis longispicata has distinctly truncate, glabrous leaves with a much longer inflorescence and flowers arranged in opposite fascicles. Phyllagathis longifolia has distinct lanceolate to elliptic leaves with flowers also arranged in clusters along the rachis. Phyllagathis pulcherrima is a single stemmed shrub with opposite leaves and distinctly conspicuous sepals due to their unusual thickness. Phyllagathis gigantifolia is a large herb with the inflorescence having a distinctly winged quadrangular axis, and additional long lateral axes, or short scorpioid lateral branches.
Phyllagathis beccariana (cogn.) M.P. Nayar -Map 1
Phyllagathis beccariana (cogn.) M.P. Nayar (1976) caulescent, woody herb, often branched, up to 12 cm high, with raphides in many parts, and usually with dense, long, pale brown hyaline uniseriate hairs, tipped with a minute glandular cell, caducous on leaves above. Stems prostrate or erect and sometimes more or less rooting, with sparse long slightly curly patent bristles in addition to uniseriate hairs, internodes 1.5-6 cm long. Leaves opposite, decussate, isomorphic and subequal in a pair, broadly obovate to suborbicular, 2.5-3.5 by 1.6-2.8 cm, 3-5-nerved with an additional pair of faint intramarginal nerves, both surfaces with sparse minute brown glands and sometimes with up to 1 mm long curly soft hairs, base broadly rounded to subcordate, apex broadly acute to rounded, margin entire, with up to 1 mm long hairs. Petioles 0.6-1.3 cm long, with or without sparse, up to 6 mm long bristles, in addition to hyaline hairs. Inflorescences a solitary flower or up to 4 together in an umbel, terminal or axillary, sessile or subsessile, subtended by long-persistent leaf-like bracts. Flowers 4-merous, pedicel from 6.5 mm long in flower to 10 mm long in fruit, glabrous. Hypanthium campanulate, c. 4 by 3 mm, with minute brown glands and with stout, but soft to 2 mm long retrorse hairs. Sepals triangular, c. 1.5 mm long, shortly connate, slightly keeled, with long soft hairs on margin and basally on keel, persistent in mature fruit. Petals broadly obliquely obovate, 7-9 by 5-8 mm, thin, pink. Stamens 8, isomorphic, equal, filaments c. 3 mm long, glabrous, anthers narrowly ovate, c. 1.9 mm long, straight, yellow, pore 1, oblique on ventral side of apex, connective distinct, ventrally inappendiculate, dorsally with an 0.2 mm long pendent spur appressed to filament. Ovary about half the length of hypanthium, adnate to it for half its length, crowned with large, partly connate lobes, anther pockets shallow, placentae stalked. Style c. 6 mm, glabrous, stigma small. Capsules cup-shaped, slightly 8-ribbed, c. 6 by 5 mm, with valves exceeding tip of ribs by 1.5 mm and surrounding an obpyramidal space, placental column beaked, with 4 straight acicular horns, placentae disintegrating after seed dehiscence. Seeds unknown. Distribution -sarawak (4 coll.).
Habitat -Wet mossy rocks in forests at 1500-2000 m elevation. Flowering and fruiting: august and october.
Note -Phyllagathis brookei is a small woody herb with roundish leaves which can be also recognized by its long retrorse bristles on the hypanthium. together with P. dispar, P. rupicola and P. elliptica, it forms a distinct group in having raphide crystals of calcium oxalate as well as hyaline hairs throughout vegetative and reproductive structures. this group is morphologically very different from any other Bornean species by having very few-flowered umbels, often reduced to solitary flowers with no peduncles, which is a rare condition in the genus. Moreover, these plants are distinctly caulescent and erect, although occasionally the base of the stem is prostrate and rooting. the leaves are much smaller than in any other Bornean species.
Phyllagathis dispar (cogn.) c. Hansen -Fig. 2, Map 2
Phyllagathis dispar (cogn.) c. Hansen (1982) 559. -Anerincleistus dispar cogn. (1891) 479.
-type: Beccari 2400 (holo Fi, K, P), sarawak. Phyllagathis uniflora stapf (1894) caulescent herbs, up to 40 cm high, with raphides in many parts, and up to 2 mm uniseriate, pale brown hyaline hairs, caducous on leaves above. Stems prostrate and rooting basally otherwise erect, branching subquadrangular, very rarely ribbed, or terete, internodes 0.5-5 cm long. Leaves opposite, isomorphic and unequal in a pair, elliptic, larger leaves 4-8 by 1.3-3 cm, smaller leaves 3-11 by 1-6.5 mm, 3-5-nerved or slightly plinerved, secondary venation conspicuous, lower surface glabrescent, upper surface with a few 1-2 mm long stout soft hairs, base acute to rounded, apex acute or shortly bluntly acuminate, margin entire or subserrulate, sometimes with short bristles. Petioles 0.5-1.4 cm in larger leaves, 0.1-0.3 cm long in smaller leaves. Inflorescences a terminal or axillary solitary flower, bracts usually 2, linear, 2-5 mm long, persistent. Flowers 4-merous, often sessile or subsessile, otherwise pedicels 1.2-6 mm long, with hyaline hairs and minute brown glands. Hypanthium cup-shaped, subquadrangular, 2.5-3.5 by 1.8-2.8 mm, with sparse minute brown glands and sparse uniseriate hyaline hairs, or glabrous. Sepals narrowly triangular, rarely linear, 3.5-5.5 mm long, sometimes pointed into a 1 mm long bristle, shortly connate, clothed as hypanthium, persistent in mature fruit. Petals obovate, 7-10 by 6-6.5 mm, thin, pink. 
(•).
▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲ ▲
Habitat -lower and upper montane rain forest, often on mossy substrate on ground, on rotting tree trunks, or on rocks, at 1000-2000 m elevation. Flowering: known from June, august, November; fruiting: from March to July.
Note -Phyllagathis dispar can be recognized by its strongly unequal leaves and subsessile solitary flowers. The strongly unequal leaves in a pair are known in no other species of Phyllagathis, but are common in Anerincleistus, Driessenia, Neodriessenia, and Sonerila. see also the note under P. brookei.
Phyllagathis elliptica stapf -Fig. 3, Map 1
Phyllagathis elliptica stapf (1894) caulescent herbs, up to 45 cm high, with raphides in many parts, and on most parts with usually dense, long, pale brown hyaline uniseriate hairs up to 4 mm, caducous on leaves above. Stems erect, or often prostrate and rooting basally, subquadrangular, with sparse to dense slightly curly retrorse bristles up to 13 mm long, internodes 0.5-6 cm long. Leaves opposite, isomorphic, equal to subequal in a pair, elliptic or obovate, 4-11.5(-15.5) by 2.2-6.5(-7.8) cm, sometimes crowded apically on stem, 5(-7)-nerved, with an additional pair of faint outer nerves, upper surface densely covered with bristly hairs, lower surface with dense, long hyaline hairs and bristles, often tinged with red, base rounded to broadly rounded, rarely acute, apex rounded or sometimes acute to very shortly bluntly acuminate, margin entire or less often subserrulate, with about 0.5 mm long bristles. Petioles with a wide shallow sulcus above, (0.4-)1.2-2.2(-2.8) cm long, with retrorse bristles, dense on sides but absent in sulcus and below, sometimes a few below. Inflorescences an umbel, many-or few-flowered, rarely reduced to a single flower, subterminal or axillary, 3-5 cm long, almost sessile or peduncles up to 1 cm long, bracts two or three pairs, elliptic, outer ones usually leaf-like, 12-44 by 6-18 mm, inner ones less or not at all leaf-like, (0.6-)4.5-15 by (0.2-)2.2-9 mm, ciliate with up to 1.5 mm long thin bristles, otherwise clothed as leaves especially when large, persistent. Flowers 4-merous, pedicel 16-23(-31) mm long in flower, up to 38 mm long in fruit, glabrous or with very sparse minute brown glands. Hypanthium campanulate, 3-4.5 by 1.3-2.5 mm, glabrous or with sparse minute brown glands and often also some long uniseriate hairs. Sepals broadly attenuate to subligulate, 2-4.8 by 1-1.5 mm, shortly connate, usually 3-nerved, clothed as hypanthium and additionally with 0.5-2 mm long hairs on margin, persistent till maturity of fruit. Petals more or less asymmetrically obovate or ovate, 11-16 by 6.5-10 mm, pink or pale yellow. Stamens 8, isomorphic, equal, filaments 4.3-6.5 mm long, glabrous, anthers narrowly ovate, 2.1-3.5 mm long, slightly curved to ventral side, yellow, pore 1, small, slightly ventrally inclined, connective distinct, ventrally inappendiculate, dorsally with an 0.2-0.3 mm long spur, pendent or bent slightly backwards. Ovary half the length of hypanthium, adnate to it for about half of its length, anther pockets shallow, crown large, wide, lobes fully connate, placentae stalked. Style c. 10 mm long, glabrous, stigma small. Capsules cup-shaped or slightly urceolate, quadrangular, 8-ribbed, 4.5-8 by 4-7 mm, with emarginate valves exceeding the tips of the ribs by 0.8-2 mm, placental column beaked, with 0.6-1.1 mm long, acicular, slightly spaced and slightly inwards curved horns, placentae disintegrating after seed dehiscence. Seeds obovate, c. 0.8 mm long, testa tuberculate, beak short, blunt.
Distribution -sabah (49 coll.).
Habitat -Montane rain forest (oak-laurel, Tristania, Agathis, Podocarpus forests), in litter or on moss or fallen tree trunks in damp and shady places on slopes or along streams at 1250-1850 m elevation. Flowering and fruiting: all year round.
Note -this species can be recognized by its elliptic to obovate leaves and long stem and petiole bristles. see also the note under P. brookei. 6. Phyllagathis gigantifolia M.P. Nayar - Fig. 4, Map 3 Phyllagathis gigantifolia M.P. Nayar (1976) Note -Compared to other thyrsoid species, the inflorescence of P. gigantifolia is strictly terminal. The main inflorescence axis is distinctly winged and quadrangular, and may have two additional axes at the basal node, or contracted lateral scorpioid branches. see also the note under P. atroviolacea. rhizomatous subacaulescent, few-leaved herbs, up to 30 cm high. Stems very short, at most 3 cm long, thick and unbranched, with minute brown glands and long scattered bristles. Leaves alternate at least near the base, isomorphic, equal to subequal, ovate to somewhat orbicular, 4.5-13 by 3-11.5 cm, 7-9-nerved, with distinct secondary and tertiary nerves, upper surface maculate with white spots from the center of which a bristle arises, in addition minute brown glands, lower surface densely covered with bristles on primary, secondary and tertiary nerves, base deeply cordate, apex acute, margin minutely denticulate, hairy. Petioles 3.5-10 cm long, densely covered with long, patent, reddish brown hairs and minute brown glands. Inflorescences a terminal umbel, 15-17 cm long, peduncle 7.5-12 cm long, with scattered minute brown glands.
Phyllagathis guttata
Flowers 5-merous, pedicel 7-12 mm long. Hypanthium campanulate, 10-ribbed, 4-5 by 2.5-3 mm, with minute brown glands. Sepals triangular, free, c. 0.8 mm long, lobes alternating with c. 3 mm long appendages. Petals oblong, c. 7 mm long. Stamens 10, isomorphic and equal, filaments 3-4 mm, glabrous, anthers lanceolate, acuminate, 5-6 mm long, straight, usually bluish, pore 1, large, oblique on ventral side, connective distinct, dorsally inappendiculate, ventrally produced into two thick auricles. Ovary about two thirds the length of the hypanthium, fully adnate to it by 10 septa, anther pockets shallow, crown of 5 large lobes, denticulate and fully connate, placentae stalked. Style 11-12 mm long, glabrous, stigma punctiform. Capsules obpyramidal cup-shaped, pentangular, distinctly 10-ribbed, 5-7 by 4-5 mm, with valves surrounding an inverted frustum space, placental column with a long beak, horns absent, sometimes a few hairs present, placentae stalked and non-disintegrating after seed dehiscence. Seeds c. 0.7 mm long, cuneate. Distribution -sarawak and Kalimantan (7 coll.). Habitat -Near river banks, growing on ground or lithophytic in slightly open or very shady places, 150 -300 m elevation. Flowering and fruiting: august to March.
Note -this species is very distinct in having deeply cordate leaves with large white spots on the upper surfaces. a small bristle arises from each spot. the calyx has intersepalous appendages that are also found in P. jacobsiana, but distinguished from it in having puberulous hypanthia. rhizomatous subacaulescent herbs, 15-45 cm high. Stems short, at most 5 cm long, usually thick, gnarled, and unbranched, with dense minute brown glands and often also up to 8 mm long stout, brown bristles. Leaves ovate to elliptic to suborbicular, 4-26(-30) by 3-26(-30) cm, position uncertain, but if opposite certainly isomorphic and equal to subequal in a pair, 5-13-nerved, secondary and tertiary veins numerous and conspicuous, upper surface with sparse, minute, brown glands and sometimes scattered, long, ascending hairs, lower surface with minute brown glands and often with long patent hairs more dense along the veins, base cordate to very broadly cordate, apex acute to broadly acute, acuminate or rounded, rarely slightly retuse, margin entire or bluntly denticulate with often distant 0.5-3 mm long hairs. Petioles 2-18(-30) cm long, with sometimes dense minute glands all over, densely or sparsely covered with long patent or retrorse brown hairs, less often completely glabrous. Inflorescences a terminal pleiochasium (7-)14-32 cm long, sometimes two or three times as long as the leaves, peduncle 12-30(-33) cm long, forking into 4-13 mm long densely scorpioid branches, with often sparse minute brown glands, floral bracts subulate or more often bristle-like, 0.5-2 mm long. Flowers 4-merous, pedicel from 3 mm long in flower to 11 mm long in fruit. Hypanthium narrowly campanulate, quadrangular at least basally, sometimes 8-ribbed, 3-7 by 1.2-2.5 mm, with minute brown glands. Sepals very low and wide, rounded, c. 0.7 mm high, partially connate, with a more or less distinct keel or conical thickening often pointed into a short hair, with minute brown glands, persistent. Petals broadly ovate to suborbicular, sometimes wider than long, slightly thick and conically thickened dorsally, 2.8-9 by (2.8-)3.3-7 mm, whitish or purplish. Stamens 8, isomorphic, equal or very rarely subequal, filaments flat, (2.3-)3.2-6 mm long, glabrous or with sparse minute uniseriate gland-tipped hairs on basal half, anthers narrow, tapering, usually curving forward, 3.8-6.7 mm long, pore 1, oblique on ventral side of apex, thecae undulate, purplish, connective distinct produced into a dorsal tubercle or up to 0.5 mm long usually flat spur and into two ventral filaments adnate to base of sacs at least for two thirds their length. Ovary about one half the length of hypanthium, adnate to it for its full length, anther pockets shallow, crown wide, lobes fully connate, with a few minute glands or glabrous, placentae stalked. Style (9.5-)10-18 mm long, stigma small. Capsules cup-shaped, subquadrangular with 8 rounded ribs, c. 5 by 4 mm, with valves more or less flushing tips of ribs, central column with an 0.3-0.8 mm long beak ending in 0.3-1 mm short thick and blunt or longer cylindric or tapering straight or apically inwards bent horns, placentae non-disintegrating after seed dehiscence. Seeds 0.5-2 mm long, obovate, with a stout blunt chalazal beak, testa almost smooth, strophiole large. Distribution -Brunei, sarawak, sabah and Kalimantan (69 coll.).
Phyllagathis gymnantha
Habitat -Humid forests, usually close to streams, on sandstone rocks, or on clay or sandy soils on slopes or river banks, at 50-1000 m elevation. Flowering and fruiting: all year round.
Note -Phyllagathis gymnantha represents a large, variable complex of acaulescent to subacaulescent herbs. leaf size varies from relatively small to very large and the indumentum on all parts ranges from sparse to dense. The long peduncled inflorescence is a pleiochasium made up of four densely scorpioid branches arising from a single node. the anthers are curved with distinct undulate thecae.
Phyllagathis jacobsiana (M.P. Nayar) cellin., comb. nov. -Map 5
Cyanandrium jacobsianum M. P. Nayar (1965) subacaulescent herbs, 20-40 cm high. Stems very short, at most 5 cm, unbranched, with minute glands and scattered long hairs. Leaves alternate at least near the base, isomorphic and equal in a pair, ovate, 9-26 by 6-16 cm, 7-9-nerved, with distinct secondary and tertiary nerves, upper surface rarely maculate, with minute glands and often sparsely setose especially along nerves, hairs 2.5-3 mm long, lower surface with small hairs along the nerves and sometimes minute glands between them, base cordate, apex acute to acuminate, margin denticulate, ciliate or glabrescent. Petioles 7-20 cm long, with minute glands and scattered to dense long patent hairs, occasionally glabrescent. Inflorescences a terminal umbel, 10-30 cm long, bracts absent, peduncle 20-25 cm long, furfuraceous in juvenile stage then becoming glabrescent. Flowers 5-merous, pedicel 6 -12 mm long, furfuraceous. Hypanthium campanulate, 3-5 by 2.5-4 mm, 10-ribbed, clothed with glandular hairs 2-3 mm long. Sepals wide, triangular, c. 1 mm long, free, lobes alternating with long branched or unbranched appendages, clothed with minute brown glands. Petals oblong, 7-9 by 3-4 mm, white. Stamens •
10, isomorphic and equal, filaments flat, 5-6 mm long, glabrous, anthers straight, acuminate, 4-5 mm long, bluish, pore 1, oblique, large, connective distinct, dorsally inappendiculate, ventrally with two small auricles. Ovary about two thirds the length of the hypanthium, fully adnate to it by 10 septa, anther pockets shallow, crown of 5 fully connate lobes, minutely denticulate, placentae stalked. Style 11-12 mm long, glabrous, stigma punctiform. Capsules cup-shaped, pentangular, distinctly 10-ribbed, 4-5 by 5-6 mm, with valves surrounding an inverted frustum space, placental column with a long beak, horns absent, placentae stalked, non-disintegrating after seed dehiscence. Seeds cuneate, 0.5-0.6 mm long.
Distribution -sarawak and Brunei (20 coll.). Habitat -on steep slopes, or lithophytic, along stream banks, in very shady environment, 220-1350 m elevation. Flowering and fruiting: all year round.
Note -Phyllagathis jacobsiana is distinguished among the pentamerous flowered species in having glandular hairs covering the hypanthium and intersepalous appendages.
Phyllagathis longifolia (cogn.) J.F. Maxwell -Map 5
Phyllagathis longifolia (cogn.) J. F. Maxwell (1982) 221. -Allomorphia longifolia cogn. (1891) 466. subacaulescent herbs, 15-40 cm high. Stems terete or subquadrangular, 2-6 cm long, little branched, with dense minute brown glands and/or glandular hairs, with some patent hairs or sometimes with long light brown stout bristles at nodes, internodes usually up to 1 cm long. Leaves opposite or alternate at least at the base, equal or subequal in a pair, lanceolate, elliptic to less often elliptic-ovate, 8-20 by 2.5-8 cm, 3-or 5-nerved with an additional pair of faint marginal nerves, both surfaces usually glabrous with minute brown glands, but sometimes with scattered long hairs on the lower surface, base rounded to cordate, narrow to often acute, apex acute to long acuminate, margin entire, with long appressed or rarely spreading hairs or bristles. Petioles 3-22 cm long, with minute brown glands and often, but mainly only on upper side, with long patent hairs to retrorse bristles. Inflorescences a terminal or lateral spike-like thyrse, 8-26 cm long, with minute brown glands on all parts and/or glandular hairs, peduncle 10 -18 cm long, sometimes with 1 or 2 rudimentary nodes on upper half, rachis 4.5 -10 cm long, with nodes 1-2.5 cm apart, with opposite, densely scorpioid few-flowered clusters, bracts subulate or narrowly ovate, 0.5 -3.5 mm long. Flowers 4-merous, pedicel 2-6 mm long. Hypanthium narrowly campanulate, quadrangular and 4-or 8-ribbed at least at base, 3.5-4.5 by 1.2-1.6 mm, with sparse minute brown glands or glandular hairs, occasionally glabrous. Sepals rounded to triangular, 0.6-0.8 mm long, free, conspicuous due their thickness along the middle and especially apically, sometimes with a keel pointed apically into a short bristle, clothed with sparse minute brown glands or glandular hairs, persistent in mature fruit. Petals clawed, irregularly orbicular and widely obcordate, thick along middle, papillose, 1.8-2.5 by 1.7-2.5 mm, white to pink and sometimes bluish only on the outside. Stamens 8, isomorphic, equal to subequal, filaments 2.3-4 mm long, glabrous, anthers narrowly ovate, 3-4.1 mm long, pore 1, small and oblique on ventral side, thecae undulate, purplish to deep blue, connective distinct, with a minute dorsal spur and two ventral auricles partly adnate to base of sacs. Ovary half the length of hypanthium, adnate to it for half its length, anther pockets shallow, crown of 4 fully connate lobes, low and wide, placentae stalked. Style c. 9 mm long, stigma capitulate. Capsules slightly urceolate, quadrangular, 8-ribbed, c. 5 by 3 mm, old fruit cup-shaped, quadrangular, 8-ribbed, 3.5-4 by 2.5-3.2 mm, with the accrescent valves surrounding an obpyramidal space and flushing tip of ribs, placental column beaked, slightly 4-fid distally, placentae disintegrating after seed dehiscence. Seeds unknown. Distribution -Kalimantan and sarawak (7 coll.). Habitat -By streams in forests at low elevations. Flowering and fruiting: February to March and august to september.
Note -This species has lanceolate to elliptic leaves and thryses with opposite flower clusters. see also the note under P. atroviolacea.
Phyllagathis longispicata (cogn.) J.F. Maxwell -Map 3
Phyllagathis longispicata (cogn.) J.F. Maxwell (1982) 221. -Allomorphia longispicata cogn.
(1890) 531; (1891) 465. -type: Beccari 3861 (Br not seen, holo Fi), sarawak, scrang.
caulescent herbs with a prostrate and rooting stem. Stems 11-12 cm long, with minute glands, nodes c. 1 cm apart. Leaves opposite, decussate, isomorphic and subequal, elliptic-ovate, 8.3-15 by 4.5-9(-10) cm, 5-nerved, both surfaces glabrous, base rounded to cordate, apex truncate or subtruncate, margin entire. Petioles 2-3 cm long, glabrous. Inflorescences a spike-like thyrse, much longer than leaves, flowers 3-5 in opposite fascicles, peduncle glabrous, 25-30 cm long. Flowers 4-merous, pedicel 2-4 mm long. Hypanthium cylindric, 2.5-3 mm long, with scattered minute glands. Sepals Distribution -sarawak (known only from the type). Note -The material examined was flowering only. It was not possible to dissect a flower to observe the ovary. Despite the lack of additional material, this is a distinct species because of the much longer spike-like thyrse and also the peculiar leaf shape with truncate apex, a rare feature in the genus. subacaulescent few-leaved herbs, 15-30 cm high. Stems very short, clothed with hairs 6-9 mm long. Leaves alternate at least near the base, isomorphic and equal, ovate to elliptic, 10-18 by 7-12.5 cm, 7-9-plinerved, secondary and tertiary nerves distinct, upper surface glabrous or covered with scattered small hairs, lower surface clothed with hairs along the nerves, and furfuraceous between nerves, base cordate, apex acute, margin denticulate. Petioles 7-10 cm long, densely clothed with hairs 3-4 mm long. Inflorescences a terminal umbel, few-to many-flowered, 10-14 cm long including the peduncle, glabrous or with sparse minute glands. Flowers 5-merous, pedicel 3-4 mm long, densely covered with hairs 3-4 mm long. Hypanthium widely campanulate, 5-6 by 5 mm, densely clothed with hairs. Sepals narrowly triangular, free, 6-7 mm long, clothed as the hypanthium. Petals oblong, 15-18 by 5-6 mm. Stamens 10, isomorphic and equal, filament flat, 7-8 mm long, anthers straight, acuminate, c. 6 mm long, pore 1, oblique, large, connective distinct, dorsal appendage absent, ventrally with 2 small auricles. Ovary about two thirds the length of the hypanthium, totally adnate to it by 10 septae, crowned with 5 fully connate lobes, anther pockets shallow. Style 12-14 mm long, glabrous, stigma punctiform. Distribution -sarawak (known only from the type). Habitat -800 m elevation. Flowering: october. Note -Phyllagathis osmantha is a few-leaved pentamerous herb with large showy flowers, long calyx lobes and hairy hypanthia. subacaulescent herbs, c. 30 cm high. Stems short, relatively slender, with nodes close together, with minute brown glands. Leaves opposite, ovate to broadly ovate, 12.5-21 by 9-17 cm, peltate (petiole inserted 1-4.5 cm from lower margin), 5-nerved, upper surface glabrous, lower surface with minute brown glands and 1-2 mm long thin bristles, base very broadly rounded, apex abruptly shortly acuminate, margin entire with 1.5-4 mm long bristles of various sizes, longer ones conspicuously thickened on basal half and tapering into a thin outer part. Petioles c. 14 cm long, with sparse minute brown glands. Inflorescences 17-22 cm long pleiochasium, with sparse minute brown glands on all parts, peduncle 16-20 cm long, forking into four up to 6 mm long densely scorpioid branches. Pedicels c. 4.5 mm long in old fruit. Capsules 4-merous, cup-shaped, with 8 rounded ribs, c. 6.5 by 4 mm, with the accrescent valves surrounding an obpyramidal space, central column beaked, with 4 short erect blunt horns, placentae not disintegrating after seed dehiscence. Seeds obovate, slightly tuberculate dorsally, beak broad, blunt, inflated, strophiole large. Distribution -sarawak and Kalimantan (2 coll.).
Habitat -1000-1650 m elevation. old fruits in March. Note -this species is recognized by its distinctly peltate leaves and pleiochasial inflorescences. Although peltate leaves are not common in Phyllagathis, they are commonly found in other sonerilean genera (e.g. Sonerila).
Phyllagathis penrissenensis cellin., nom. nov. -Map 6
Enaulophyton sarawakense M.P. Nayar (1965) 505, non Phyllagathis sarawakensis M.P. Nayar (1976) 231 (= P. longifolia (cogn.) J. F. Maxwell). -type: Ilias 16386 (holo K, l, sar), sarawak, Kuching, Gunong Penrissen.
Woody subacaulescent herbs, 35-50 cm high. Stems terete, 6 cm long, clothed with 9-12 mm long stout hairs, internodes up to 2.5 cm long. Leaves alternate at least near the base, ovate to almost orbicular, 13-31 by 13-28 cm, 5-9-nerved with two additional nerves at the base, secondary and tertiary veins distinct, upper surface glabrous or both surfaces clothed with sparse minute glandular hairs sometimes with brown up to 11 mm long patent bristles, base widely cordate, apex acute to almost rounded, margin more or less distinctly denticulate, densely to sparsely ciliate with short or long hairs. Petioles 11-23 cm long, clothed with minute glandular hairs and sometimes with up to 8 mm long patent bristles, at least some gland-tipped. Inflorescences a terminal umbel, bracts absent, peduncle subquadrangular, from 10 cm long in flower to 35 cm long in fruit, glabrous or sparsely covered with glands. Flowers 5-merous, pedicel 6-9 mm long in flower, up to 11 mm in fruit. Hypanthium campanulate, 4.5-8 by 2-4 mm, clothed with minute glandular hairs or glabrous. Sepals low and widely rounded, 1.3 mm high, thickened at middle apically and cusped, clothed with minute brown glands. Petals obovate, 13 by 7 mm. Stamens 10, isomorphic and equal, filaments 7-9 mm long, glabrous, anthers 7-9 mm long, pore 1, oblique on ventral side of apex, ventral appendage of two widening auricles 1-1.5 mm long, dorsal appendage a slightly flat spur 2-2.5 mm long. Ovary less than half the length of the hypanthium and adnate to it for its full length, distally interrupted by shallow anther pockets, crown of 5 large fully connate lobes, minutely denticulate, placentae stalked. Style 12-14 mm, glabrous, stigma small. Capsules obpyramidal cup-shaped, c. 4.5 by 3.5 mm, placentae non-disintegrating after seed dehiscence.
Distribution -sarawak (3 coll.).
Habitat -Porphyritic rock face, sandstone rock, in shade, 100-1000 m elevation. Note -this large pentamerous herb is recognized by its widely ovate and cordate leaves. the calyx lobes are very low and almost fully connate. the stamen connective is ventrally produced into two long auricles. a new name becomes necessary because the epithet is occupied by Phyllagathis sarawakensis M.P. Nayar (= P. longifolia (cogn.) J.F. Maxwell).
Phyllagathis pulcherrima M.P. Nayar -Map 6
Phyllagathis pulcherrima M.P. Nayar (1968b) 301 -type: Ashton 18311 (holo K, l, sar), sarawak, simalajau F.r., Ulu sinrok.
single-stemmed woody herbs, c. 25 cm high. Stems terete or at most subquadrangular and indistinctly ribbed, 11-12 cm long, clothed with minute brown glandular hairs and some patent brown hairs at nodes, internodes 0.5-1 cm long, bark brown. Leaves opposite, isomorphic and equal to subequal in a pair, ovate to elliptic, 11-12 by 3-3.5 cm, 3-nerved with an additional faint marginal nerve, both surfaces glabrous or clothed with sparse minute brown glands, base acute, apex attenuate, margin entire, with appressed brown hairs. Petioles 3-5 cm long, with minute glandular hairs and some long brown appressed hairs on upper surface. Inflorescences a terminal thyrse, c. 15 cm long, clothed on all parts with sparse minute glandular hairs, peduncle subangular, c. 10.5 cm long, rachis c. 4.5 cm long, branches c. 1 cm long, forked or not, scorpioid, bracts subulate, less than 1 mm long, or basal one narrowly ovate, 3.5 mm long. Flowers 4-merous, pedicel 6 mm long. Hypanthium cylindrical, quadrangular, 4-ribbed, c. 4.5 by 1.5 mm, clothed with sparse minute glandular hairs. Sepals rounded, c. 0.8 mm long, free, conspicuous due to their thickness, with a keel pointed apically into a short bristle, clothed with minute glandular hairs on the outside, papillose on the inside. Petals clawed, asymmetric, widely obcordate, thick along the middle especially apically, c. 1.8 by 1.8 mm, papillose on both surfaces, deep blue on the outside, white on the inside. Stamens 8, isomorphic, unequal, filaments c. 4 mm long, glabrous, anthers gradually narrowing from base to apex, straight, the shorter ones c. 3.7 mm, the longer ones 4.1 mm long, pore 1, oblique on ventral side of apex, thecae undulate, deep blue, connective distinct, ventrally split into two narrowly club-shaped lobes, dorsally produced into a short flat spur. Ovary about one half the length of hypanthium, totally adnate to it for its whole length, anther pockets shallow, crown narrow, lobes fully connate, placentae narrowly stalked. Style 9 mm long, glabrous, stigma small. Distribution -sarawak, known only from the type. Habitat -on wet shale rocks at stream head in forest. Flowering: March. Note -Phyllagathis pulcherrima is distinguished by having appressed bristles on the petioles, acute leaf bases, and extraordinarily thick sepals. see also the note under P. atroviolacea. 
Phyllagathis rufa

(▲).
• • • • ▲ ▲ ▲ ◆ somewhat woody caulescent herbs, with a forked branching, 8 -60 cm high, with raphides in many parts, and on young parts with long pale brown hyaline uniseriate hairs composed of 1(-few) much elongated inflated cells and tipped with a minute brown glandular cell. Stem rooting basally, subquadrangular and with 1-4 mm long, straight, stout subappressed bristles at least at nodes, internodes 0.1-4 cm long. Leaves opposite, isomorphic and subequal in a pair, narrowly elliptic, 3.5-7 by 0.4-1.8 cm, 3-nerved, both surfaces sparsely hairy, base narrowly cuneate, apex narrowly acute or very slightly acuminate, margin entire, glabrous. Petioles wide, 4-7 mm long, glabrous when old or with a few bristles as on stem on edge of sulcus. Inflorescences a terminal few-flowered umbel, 2-3 cm long, sessile. Flowers 4-merous, pedicel from 9 mm long in flower to 22 mm long in fruit, glabrous. Hypanthium slightly campanulate, 2.8-4 by 1.2-1.5 mm with very sparse minute brown glands, very rarely also with long intersepalous bristles. Sepals broad basally, shortly connate and abruptly narrowed into a subligulate lobe, 1-3 by 1 mm, glabrous. Petals elliptic-oblong, acute, thin, 10-13 by 4-4.5 mm, pink to magenta. Stamens 8, isomorphic, subequal, filaments 3-4.5 mm long, glabrous, anthers narrowly ovate, long attenuate, 4.5-6 mm long, yellow, pore 1, truncate, as wide as apex, connective distinct, very slightly prolonged below sacs, ending in a U-shaped appendage forming an edge dorsally and two flat lobes ventrally, in addition to two independent strands adnate to base of sacs. Ovary as long as hypanthium, crown large, with c. 0.1 mm long gland-tipped hairs on the upper margin, anther pockets shallow. Style 7-12 mm long, glabrous, stigma small. Capsules cup-shaped, quadrangular, 8-ribbed, c. 6.5 by 5.5 mm, with valves exceeding the tips of the ribs by 1.7 mm, central column with a 1 mm long beak, horns 0.7 mm long, thick basally and slender apically, straight, placentae disintegrating after fruit dehiscence, ascending from basal axils of locules.
Distribution -sabah and sarawak (5 coll.). Habitat -sandstone rocks in river bed in mossy forest at 800 m elevation. Flowering: February, september; buds and old fruits in august.
Note -Phyllagathis rupicola is a narrow-leaved plant distinguished by its staminal U-shaped appendage which forms an edge dorsally and two lobes ventrally. in addition, two ventral strands of connective tissue are adnate to the base of the sacs. see also the note under P. brookei.
Phyllagathis steenisii cellin., nom. nov. -Map 7
Enaulophyton lanceolatum steenis (1932) 175, in obs., 195, 197 subacaulescent herbs, 15-35 cm high. Stems terete, 0.5-6 cm long, clothed at nodes with gland-tipped bristles. Leaves opposite, isomorphic, equal to subequal, broadly to very broadly ovate, sometimes orbicular, 11-24.5 by 7-18 cm, 5-7-nerved, conspicuously reticulate underneath, succulent, upper surface glabrous or with minute glands and scattered short hairs, lower surface clothed with minute hairs in addition to uniseriate and multiseriate hairs, base broadly to very broadly cordate, apex very broadly acute or rounded, rarely broadly emarginate, margin entire. Petioles 2-11.5 cm long, clothed with scattered to dense multiseriate soft hairs. Inflorescences a terminal pleiochasium made up of up to 6 scorpioid branches, peduncle 6.5-13.5 cm, glabrous, bracts broad and ligulate to ovate and spatulate, 1.5-3 mm. Flowers 5-merous, pedicel 1.5-2.5 mm in flowers and up to 5 mm in fruits, clothed with minute glands. Hypanthium campanulate, 1.5-2 mm, clothed with sparse minute glands. Sepals triangular, 0.8-1.4 mm long, keeled with a pointed extension exceeding the apex, clothed as the hypanthium. Petals irregularly obovate, c. 7 mm long, notched at the tip, pale pink. Stamens 10, isomorphic, equal, filaments slightly flat, 3.2-5.5 mm long, anthers oblong, curved ventrally, c. 1.8 mm long, yellow, pore 1, oblique, connective distinct, ventrally with a ligulate, apically denticulate appendage and bending upwards, dorsally with a slightly bifid spur pointing downwards. Ovary about two thirds the length of the hypanthium, adnate for half of its length, crown lobes absent, 5 apical glabrous humps around the style, anther pockets absent, placentae stalked. Style 5-6 mm long, stigma small and round. Capsules obconical cup-shaped, c. 3 by 3 mm, depressed apically and 10-ribbed, dehiscent loculicidaly, placentae disintegrating after fruit dehiscence. Distribution -sarawak (9 coll.). Habitat -Damp slopes or river banks in primary or secondary forests; on sandstone, sandy clay or basalt; 20-1000 m elevation. Flowering: July to october.
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